Rockmagnetic studies were conducted on three boring cores drilled at Bandai Volcano of Fukushima Prefecture. The cores in clude the debris avalanche deposit of 1888 collapse. Debris avalanche deposits in BD1 and BD2 cores, with the thickness of 20m and 80m respectively, show a stable remanent magnetization with fairly constant inclination. It suggests that the 1888 debris ava lanche deposit was transported without significant deformation, i.e., slid a distance of 1 to 2km as a block to rest on the area that is BD1 and BD2 at present. In the BD3 core at the center of collapse area, the magnetizations of the samples show appreciable deflected and scattered directions from the geomagnetic inclination, suggesting that both the debris and the underlying volcanic sequence have been severely fractured.
Introduction
In the volcanic area, when gigantic avalanches occur, there is a possibility that the debris is transported as a megablock like a landslide (Moriya, 1978) , however it is not easy to find the evidence. This paper attempts to apply the rockmagnetic method to examine this phe nomena.
In this paper, we will show the results of rockmagnetic studies on the debris avalanches of Bandai Vol cano to investigate their transportation and deposition process through the remanent magnetization and mag netic susceptibility. As for samples, three boring cores are used. These cores were drilled at the northern wall by the National Research Center for Earth Sci ence and Disaster Prevention from 1991 to 1993. The cores include the debris avalanche of 1888 collapse. In addition, Okinajima debris avalanche debris deposit in the south of Mt. Bandai was also used in the rockmagnetic study.
Bandai Volcano (elevation of 1818.6m) is located in the middle of Fukushima Prefecture. It is comprised of Upper Tertiary rocks as the basement complex and consists of Old and New Bandai Volcanoes, even older Pre-Bandai Volcano, and thick tephra deposits along the foothills (Mimura and Nakamura, 1995) . Pre-Bandai Volcano is exposed at the lower west wall of the col lapsed caldera of 1888. Old Bandai consists of Kushigamine and Akahaniyama volcanic cones, and New Bandai comprises of Ohbandai (erupted in the col lapsed area of Old Bandai) and Kobandai. Old Bandai and New Bandai caused the several large scale col lapses.
Okinajima debris avalanche, a rockslide avalanche which occurred on Old Bandai Volcano is the largest at Bandai Volcano and accumulated along the south west foothills. The date of collapse is estimated to be 80-90kyrs B. P. (Suzuki, 1987) .
In the 1888 eruption, due to mountain collapse, a de bris flow of 1.5km3 in volume was distributed in an area of 34km2 (Nakamura, 1978) . Collapsed materials (debris avalanche) descended down from the northern flank, and buried villages and drainages, resulting in the formation of 3 dammed lakes (Lake Hibara, Lake Onogawa, Lake Akimoto) and many small ones. A lot of damage was done, i.e., many houses destroyed, 477 people killed or lost. Sekiya and Kikuchi (1888) looked at the collapse and reported that the rock mass moved downwards (as the water flow). In the slope of the col lapsed area, such unique geography as avalanche val leys, hummocky hills were formed. The geology and characteristics of these avalanches are described in detail by Nakamura (1978 ), Mimura (1988 , Aoki and Nakamura (1988) , Inokuchi et al. (1988) , Suzuki (1988) , Mimura and Nakamura (1995) (Otofuji et al., 1985) .
Accordingly, we can discuss the movement of rock mass at the collapse of the Bandai Volcano through the study of remanent magnetization. 
.
Samples for rockmagnetic study were prepared by selecting long core segments of at least 10-30cm, mak ing certain that there was no misplacement with re spect to the top and bottom of cores. Several cylinder samples of 1 inch diameter and 1 inch length were pre pared from each segment (Fig. 5) . Magnetization of each sample was studied by ringcore type spinner magnetometer (SMM85) and cryo genic magnetometer (2G 760R). Magnetic susceptibil ity was measured by MS-2 magnetometer and the ani sotropy of magnetic susceptibility was investigated by KLY-3 S Kappabridge apparatus. The Thellier's method and the progressive thermal demagnetization method (Sakai and Hirooka , 1986) were also applied on several samples of BD1 . The re sults of these experiments indicate that the remanent magnetization has a thermal origin.
In the following discussion, the remanent magnetiza tion after applying the appropriate level of alternating field and/or thermal demagnetization is used. Difference in the magnitude of susceptibility may be related to that the 1888 debris avalanche deposit hav-ing been derived from the Old and New Bandai Volca noes, while the underlying layer consists of the vol canic sequence of Pre-Bandai Volcano (Tanaka et al., 1995) . 
Magnetism of Okinajima debris avalanche deposit
In order to investigate the block transportation of debris avalanche deposit, magnetization of the Okinajima debris avalanche deposit was studied. This debris avalanche is associated with Okinajima collapse, the largest rock slide avalanche among those identified on Bandai volcano (Mimura, 1988; Moriya, 1988) . Based on the topographic characteristics, the debris avalanche deposit with an estimated volume of 4 cubic km covers over 50 square km from Okinajima to the western por tion of Kitakata (Inokuchi et al., 1988) . The deposit that can be observed is few ten of meters thick and is com There is no systematic difference in the magnetic di rection between the lava blocks and matrix materials.
Additionally, it was determined by the Thellier's method that the magnetization is thermal in origin.
Remanent magnetizations of the samples are in southwest declination with low inclinations, which de viates from the geomagnetic field. What follows is the interpretation for the studied outcrop. The magnetiza tion was originally oriented in the same direction as the geomagnetic field where the volcano was formed.
However after the Okinajima collapse, the rock mass was transported as block (hummocky hill) and the ori entation of remanent magnetization was shifted ac cordingly.
Based on the rockmagnetic study, it is demonstrated that even the hummocky hill of debris avalanche with a height of 20m and a width of 80m, transported 5km
survived as a mega block without significant internal deformation. A similar mechanism as in the above dis cussion was suggested for the hummocky hill of Nirasaki debris deposits at Yatsugatake Volcano by Mimura et al. (1982) . They expressed the situation as "Mega rock blocks were coffee cups floating down a stream". phenomena is similar to the study on Nirasaki debris hummocky hill by Mimura et al. (1982) .
This study proves the rockmagnetic method to be useful for investigation of transportation and deposi tional process of debris avalanches as a large landslide event. We are planning to apply the method on the de bris avalanches of other volcanoes, and also on the general landslides.
